Comparison of in vivo and in vitro evolution of CCR5 to CXCR4 coreceptor use of primary human immunodeficiency virus type 1 variants.
During the course of at least 50% of HIV-1 subtype B infections, CCR5-using (R5) viruses evolve towards a CXCR4-using phenotype. To gain insight in the transition from CCR5 to CXCR4 coreceptor use, we investigated whether acquisition of CXCR4 use in vitro of R5 viruses from four patients resembled this process in vivo. R5 variants from only one patient acquired CXCR4 use in vitro. These variants had envelopes with higher V3 charge and higher number of potential N-linked glycosylation sites when compared to R5 variants that failed to gain CXCR4 use in vitro. In this patient, acquisition of CXCR4 use in vitro and in vivo was associated with multiple mutational patterns not necessarily involving the V3 region. However, changes at specific V3 positions were prerequisite for persistence of CXCR4-using variants in vivo, suggesting that positive selection targeting the V3 loop is required for emergence of CXCR4-using variants during natural disease course.